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Discharging	Discharging	
o  When	integrating	waste	heat	(TIPTES),	roundtrip	efficiencies	>100%	could	
be	achieved.	
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Pumped	Thermal	Energy	Storage	
TIPTES	configurations	
o  Two	different	configurations	of	TIPTES	can	be	achieved:	hot	and	cold	
configurations		
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Pumped	Thermal	Energy	Storage	
TIPTES	with	a	reversible	HP/ORC	system	
o  For	low	and	mid-scale	systems:	similarities	between	fluids/components	of	ORC	and	
HPs.	
	=>	1	unique	reversible	machine	reduces	cost	and	increases	compactness	and	
	easiness	of	operation	
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Pumped	Thermal	Energy	Storage	
TIPTES	with	a	reversible	HP/ORC	system	
o  Heat	pump	should	work	with	a	
low	temperature	lift	to	
maximize	COP	(≠	classical	PTES)	
o  Large	zone	with	high	roundtrip	
efficiency	=>	promising	
technology	
o  =>	We’re	building	a	prototype.	
	
Conclusions	
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o  Waste	heat	recovery	potential	in	industry	is	far	from	being	totally	valorized.	
Some	solutions	exist,	but	there	is	room	for	innovation	and	improvement:	
ü  Cheap,	efficient,	robust	solutions	
ü  Flexible	(heating/cooling/electricity	production)	solutions	
o  In	the	current	energy	transition,	we	need	to	develop	innovative	thermal	
machines	that	are	
ü  Integrate	energy	storage	solutions	(for	intermittent	RE	sources)	
ü  Able	to	ensure	the	connections	between	the	electricity,	gas	and	thermal	
grids	
o  Large	R&D	potential	at	the	thermal	system	component	level.	Some	elementary	
physical	phenomena	still	need	to	be	better	described	through	experimental/
numerical	research.	
	
Thank	you	for	your	attention!	
Thank	you	to	all	contributors	to	this	presentation	
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